In order to investigate the roe deer population from Lithuania, data on the 457 bp mtDNA control region sequences were analysed. In the samples of 20 roe deer from Lithuania we found 6 different haplotypes, based on 38 variable sites, and observed haplotypes belonged to two haplogroups. Genetic diversity was estimated by haplotype diversity H d =0.800, nucleotide diversity P i =0.03031, average number of nucleotide differences k=13.853, and sequence conservation C=0.917. Haplotypes Hap_1 and Hap_2 were the most common in Lithuanian roe deer population. Comparative analysis of the data was performed using homologous mtDNA control region sequences downloaded in GenBank database. Analyses of control region mtDNA sequences indicated widespread introgression of Siberian roe deer (C. pygargus) mtDNA in the European roe deer genome, and introgressed individuals constituted 20% of the deer studied. Phylogenetic findings demonstrated distinction between two clades. Hap_2, Hap_3 and Hap_4 haplotypes were specific in roe deer from Lithuania, Hap_1 and Hap_5 haplotypes were identified in roe deer populations from Russia, and also Hap_5 and Hap_6 were identified in roe deer from Poland.
Introduction
The roe deer is widespread in Palearctic and continental Asia and includes two polytypic species the European roe deer (Capreolus capreolus Linnaeus 1758) and Siberian roe deer (Capreolus pygargus Pallas 1771) (Grubb, 1993; Danilkin, 1996; Vernesi et al., 2002 ). These two species have different morphometric traits, body sizes and karyotypes (Sokolov and Gromov, 1990; Danilkin, 1996) . Roe deer species contact zone appears to lie in far Eastern Europe, in a narrow range between the rivers Volga and Don (Danilkin, 1996) . Whether the two species may generate viable fertile offspring and where the suture zone actually lies are question that deserve attention (Lister, Grubb & Summer, 1998; Lorenzini et al. 2014 ). The evolutionary history of the European roe deer during last 2-3 millions years is not known (Vernesi et al., 2002) . These two species have probably lived in allopatry for most of their evolutionary history. In prehistoric times, because of alternating contractions and expansions of their overlapping areas they must have come into contact more than once (Hewison and Danilkin, 2001 ; Lorenzini et al., 2014) .
The European roe deer is the most numerous ungulate species of the continent with a population size of approximately 10 million animals occurring in Europe (Linnell et al., 1998; Apollonio et al., 2010) , the current Lithuanian roe deer population is abundant, consisting of approximately 115 000 individuals (Statistics Lithuania, 2014). For at least 400 years roe deer has been a popular game species and has undergone frequent local extinctions, translocations and reintroductions (Lorenzini and Lovari, 2006) . Siberian roe deer were introduced to the distribution range of the European roe deer for hunting purposes since the 19 th century (Danilkin, 1996) . According to Hewison and Danilkin (2001) introgression and persistence of the Siberian form hardly occurs in the wild, there are strong reproductive barriers developed during and after speciation. Usually small females of European roe deer die in kidding, when they mate with Pūraitė et al. 2014 Pūraitė et al. . 2014 Special issue
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larger Siberian roe deer males. F1 hybrids bred in captivity are totally or partially infertile (Sokolov and Gromov, 1990) , it is likely that this leads to differences in the karyotypes (Danilkin, 1996) . Siberian genotypes are lost in the areas of introduction and these releases do not seem to have left signs in the resident European roe deer species (Hewison and Danilkin, 2001; Lorenzini et al., 2014 Pūraitė et al., 2013) . The aim of this study was to assess the genetic status of roe deer in Lithuania using D-loop sequences analysis.
Material and Methods
Samples of 20 roe deer were collected from 11 different Lithuania regions (Fig. 1 ). Specimens were collected from native populations, any reintroductions have never been documented in Lithuania. Tissue samples were obtained from legally hunted animals in period from 2008 to 2013. Genomic DNA was extracted from small pieces of muscle tissue using a "Genomic DNA Purification Kit" (Thermo Scientific). Before performing the PCR, all samples were diluted up 50 ng/µl.
Amplification of the mitochondrial control region (457 bp) was performed using primers pairs: L-Pro Collection sites of roe deer samples in Lithuania (Kupiskis, n=1; Kelme, n=2; Rietavas, n=2; Ukmerge, n=2; Jonava, n=2; Kaunas, n=2; Rokiskis, n=2; Kedainiai, n=1; Moletai, n=2; Prienai, n=2; Jurbarkas, n=1; Raseiniai, n=1).
Results and discussion
The 457 bp mtDNA control region sequence and 38 variable nucleotide sites (Table 1) were determined in 20 roe deer individuals. Six haplotypes and two haplogroups were identified in population Pūraitė et al. 2014 Pūraitė et al. . 2014 Special issue
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of roe deer in Lithuania (GenBank accession numbers KM215767-KM215786). Haplotype diversity value was H d =0,800, variance of haplotype diversity was 0,00445, nucleotide diversity value P i =0,03031, Theta (per site) from Eta was 0,02344, the average number of nucleotide differences was k=13,853, and the sequence conservation value was C=0,917. Haplotypes Hap_1 and Hap_2 were the most common in Lithuania roe deer population. Comparative analysis of the data was performed using homologous mtDNA control region sequences retrieved from the GenBank database (Table 2) . Analyses of control region mtDNA sequences indicated widespread introgression of Siberian roe deer (C. pygargus) mtDNA in the European roe deer genome, introgressed individuals constituted 20% of the deer studied. Hap_2, Hap_3 and Hap_4 haplotypes were specific in roe deer from Lithuania. Haplotypes Hap_1 and Hap_5 were identified roe deer populations from Russia (Zvychainaya et al., 2011) and Lithuania. The phylogenetic tree indicated that the mtDNA haplotypes of the roe deer are split into two well divergent clades (European roe deer and Siberian roe deer) (Fig. 2) . 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 4  1 2 4 7 8 8 9 9 0 0 1 1 2 2 2 3 3 3 6 7 7 0 2 2 3 3 3 4 4 6 6 6 7 9 2 3 4 7 7 0 0 0 0 2 3  7 8 2 4 5 7 4 5 2 6 3 6 1 6 9 0 1 6 0 0 2 4 5 8 2 3 4 1 5 3 7 8 7 5 0 1 2 2 7 5 6 7 9 3 2 Hap_1 (LT*: SKu1, SKel65, SRiet80, SRiet104, SAc3, SV2, ST22, ST24. ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
2014, vol. 1, iss. 1, pp. 13-19 Special issue ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
16
2014, vol. 1, iss. 1, pp. 13-19 Special issue
17
18
The first four haplotypes (Hap_1, Hap_2, Hap_3 and Hap_4) depend on European roe deer lineage, last two haplotypes (Hap_5 and Hap_6) on Siberian roe deer lineage. Haplotype 5 was established in central part of Lithuania (Kaunas and Kedainiai), haplotype 6 was established in northern part of Lithuania (Rokiskis).
Conclusion
Results of samples of roe deer individuals from different regions of Lithuania analysis revealed high level of molecular genetic variation in mtDNA control region. The majority of sequences (16) represented 4 haplotypes and passed into a European roe deer lineage. Similar phylogenetic patterns based on mtDNA were identified in animals from Russia, Italy, France, Spain and Poland. The two haplotypes (Hap_5 and Hap_6) belonged to the Siberian roe deer lineage and these sequences were similar to sequences of mtDNA from Mongolia, China, Russia roe deer populations. Results indicated widespread introgression of Siberian roe deer (C. pygargus) mtDNA in the European roe deer genome, introgressed individuals constituted 20% of the roe deer studied, similar results (16.6%) were obtained in studies of roe deer in Poland (Matosiuk et al., 2014) .
